Macrophages induce invasiveness of epithelial cancer cells via NF-kappa B and JNK.
Tumor-associated macrophages may influence tumor progression, angiogenesis and invasion. To investigate mechanisms by which macrophages interact with tumor cells, we developed an in vitro coculture model. Previously we reported that coculture enhanced invasiveness of the tumor cells in a TNF-alpha- and matrix metalloprotease-dependent manner. In this report, we studied intracellular signaling pathways and induction of inflammatory genes in malignant cells under the influence of macrophage coculture. We report that coculture of macrophages with ovarian or breast cancer cell lines led to TNF-alpha-dependent activation of JNK and NF-kappaB pathways in tumor cells, but not in benign immortalized epithelial cells. Tumor cells with increased JNK and NF-kappaB activity exhibited enhanced invasiveness. Inhibition of the NF-kappaB pathway by TNF-alpha neutralizing Abs, an NF-kappaB inhibitor, RNAi to RelA, or overexpression of IkappaB inhibited tumor cell invasiveness. Blockade of JNK also significantly reduced invasiveness, but blockade of p38 MAPK or p42 MAPK had no effect. Cocultured tumor cells were screened for the expression of 22 genes associated with inflammation and invasion that also contained an AP-1 and NF-kappaB binding site. EMMPRIN and MIF were up-regulated in cocultured tumor cells in a JNK- and NF-kappaB-dependent manner. Knocking down either MIF or EMMPRIN by RNAi in the tumor cells significantly reduced tumor cell invasiveness and matrix metalloprotease activity in the coculture supernatant. We conclude that TNF-alpha, via NF-kappaB, and JNK induces MIF and EMMPRIN in macrophage to tumor cell cocultures and this leads to increased invasive capacity of the tumor cells.